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Abstract of JP 2000086235 (A) 

PROBLEM TO BE SOLVED: To 
provide platelike boehmite 
having a high specific surface 
area and high activity, and the 
production capable of efficiently 
producing the boehmite and 
also to provide platelike alumina 
which has a large specific 
surface area, high activity and 
high heat resistance and can be 
used for a long period of time in 
a stable even at a high temp., 
and the production capable of 
efficiently producing the 
alumina. SOLUTION: The 
production of this boehmite 
formed so as to have an aspect 
ratio of 10 to 35, comprises: 
reacting at least one compound 
of an alkaline earth metal 
selected from calcium, strontium 
and barium, with aluminum 
hydroxide in the presence of 
water, in a pressurized state at 
150 to 300 deg.C; and 
subjecting the reaction product 
to acid treatment and water 
washing.; The production of this 
alumina consisting essentially of 
a mixture of &theta -alumina and 
&delta -alumina, is executed by 
firing the above boehmite at 450 
to 1,500 deg.C. 
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(57) ABSTRACT 

Method for manufacturing a plate boehmite and a plate 
alumina having high catalytic activity. The plate boehmite is 
prepared by subjecting at least one kind of an alkaline earth 
metal compound, which is selected from calcium, strontium 
and barium, and aluminum hydroxide to pressurization and 
heating at 150 to 300° C. in the presence of water. The 
resulting reaction product is treated with an acid to remove 
the residual alkaline earth metal compound contained in the 
product, followed by rinsing with water. The resulting plate 
boehmite is subjected to calcination at 450 to 1500* C. Thus, 
a plate alumina comprising a mixture of 0-alumina and 
o-alumina as a major component is prepared. 

16 Claims, 1 Drawing Sheet 
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METHOD FOR MANUFACTURING PLATE 
BOEHMITE 

BACKGROUND OF THE INVENTION 

The present invention relates to plate boehmite, plate 
alumina and their manufacturing methods. 

Boehmite and alumina are useful, for example, heat- 
resistant materials such as flame-retarding fillers for plastics, 
carriers for high-temperature catalysts, high-temperature- 
resistant lubricants and refractory; moisture sensors, solid 
electrolytes, various kinds of electronic devices, separating 
membranes, fluorescent materials, lubricants and coating 
materials. Particularly, |3-alumina has found wide applica- 
tion for or as moisture sensors, solid electrolytes, various 
kinds of electronic devices, separating membranes and fluo- 
rescent materials. 

Recently, gas turbine power generation resorting to high- 
temperature combustion is becoming the norm in the field of 
power generation, and the combustion temperature tends to 
be increasing for purposes of energy efficiency. Accordingly, 
high temperature catalyst carriers with high performance are 
in demand. Further, there is an increasing demand for solid 
electrolytes for sodium-sulfur (NaS) type batteries directed 
to storage of surplus power and gas separating membranes 
for effective use of various kinds of gases, and the demand 
for alumina materials is on the increase. 

However, conventional alumina materials involve various 
problems. While alumina materials having various types of 
crystal forms have been used as combustion catalyst carriers, 
particulate alumina, which is used as alumina combustion 
catalyst carrier, has a relatively small specific surface area of 
less than 10 m 2 /g. Accordingly, the alumina particles show 
low catalytic activity. Meanwhile, combustion in a gas 
turbine is carried out in a high-temperature range, for 
example 1200 to 1400° C, Thus, if alumina is used as a 
catalyst carrier, the alumina particles are caused to undergo 
sintering or growth by the heat of combustion in the gas 
turbine. As a result, the specific surface area of the alumina 
particles is reduced further, which makes them ineffective as 
a catalyst. 

It is well known that alumina has various modifications. 

cc-Alumina is most thermally stable among other modi- 
fications and can be manufactured relatively easily. 
However, a-alumina is a so-called corundum, so that it has 
a small surface area. Accordingly, a-alumina shows low 
catalytic function. 0-Alumina and o-alumina, which are 
plate crystal forms, have relatively large surface areas, so 
they have high catalytic activity. However, B -alumina and 
5-alumina undergo a phase transition in high temperature 
conditions of 1150^ C. or higher. Under such conditions, the 
surface areas of these alumina decrease suddenly, and the 
physical properties thereof are altered greatly. In the case of 
|3 -alumina containing sodium, the sodium undergoes tran- 
spiration in high temperature conditions. The transpirated 
sodium damages heating equipment. In addition, p-alumina 
cannot be manufactured easily. 

The above-described shortcomings and drawbacks with 
respect to alumina apply also to boehmite, which is a raw 
material of alumina. 

SUMMARY OF THE INVENTION 

A first objective of the present invention is to provide a 
plate boehmite, which has a large specific surface area and 
high catalytic activity, and a method of manufacturing the 
plate boehmite. 
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A second objective of the present invention is to provide 
a plate alumina, which has a large specific surface area, high 
catalytic activity and high heat resistance, and a method for 
manufacturing the plate alumina. 

In order to attain the above objectives, a method for 
manufacturing a plate boehmite is provided in a first aspect 
of the present invention. In this manufacturing method, raw 
materials including a compound containing at least one kind 
of alkaline earth metal selected from calcium, strontium and 
30 barium (alkaline earth metal compound); aluminum hydrox- 
ide; and water are pressurized and heated at a temperature of 
150 to 300° C, The raw materials, after having undergone 
this pressurizing and heating step, yield a reaction product. 
Subsequently, the surplus alkaline earth metal compound 
15 remaining in the reaction product is removed. 

A method for manufacturing a plate alumina is provided 
in a second aspect of the present invention. According to this 
manufacturing method, raw materials including a compound 
containing at least one kind of alkaline earth metal, which is 
20 selected from calcium, strontium and barium (alkaline earth 
metal compound), and aluminum hydroxide are pressurized 
and heated at a temperature of 150 to 300° C. in the presence 
of water. The raw materials, after having undergone this 
pressurizing and heating step, yield a plate boehmite. 
25 Subsequently, the surplus alkaline earth metal compound 
remaining in the plate boehmite is removed, followed by 
calcination of the plate boehmite at a temperature of 450 to 
1500° C. 

3Q A plate boehmite having a plurality of layers is provided 
in a third embodiment of the present invention. This boeh- 
mite has an aspect ratio of from 10 to 35 and has at least one 
kind of alkaline earth metal selected from calcium, stron- 
tium and barium intercalated therein. 

35 Features of the present invention thought to be novel will 
be made apparent particularly in the appended claims. The 
present invention as well as its object and advantages will be 
understood from the description of embodiments, which are 
preferred at present, with reference to the accompanying 

40 drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph showing X-ray diffraction patterns of 
plate alumina. 

45 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Embodiments of the present invention will be described 
50 below in detail. 

In the present invention, a plate boehmite, AIO(OH), is 
formed to have an aspect ratio of from 10 to 35. The plate 
boehmite has a specific surface area of 10 to 30 m 2 /g. 
Microscopically speaking, an alkaline earth metal is chemi- 

55 cally attached to the crystallographical face b of the boeh- 
mite. This alkaline earth metal is supposed to hinder crystal 
growth of boehmite in the direction of the b-axis and induces 
anisotropic growth in the directions of the a-axis and the 
c-axis, in a hydrothermal synthesis system to be described 

60 later. Further, this plate boehmite undergoes an endothermic 
reaction at around 500° C. and is converted to a plate 
alumina. The boehmite thus obtained is suitable as a flame- 
retarding filler for plastics. In addition, since the boehmite 
thus obtained has a plate form, it is suitable as a filler for 

65 reinforcing materials and a filler for braking materials. 

Next, a method for manufacturing the plate boehmite will 
be described. 
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First, aluminum hydroxide, Al(OH) 3 , is introduced thermal synthesis of the reaction raw materials and prevent 

together with at least one kind of an alkaline earth metal the reaction product from growing into large particles while 

compound selected from calcium, strontium and barium to increasing the specific surface area of the reaction product, 

a pressure vessel such as an autoclave. It should be noted Acceptable sodium compounds include, for example, 

here that the alkaline earth metal compound is expressed by 5 sodium hydroxide (MaOH), sodium acetate (CH 3 COONa) 

RX, wherein R represents Ca, Sr or Ba and X represents a an d sodium chloride (NaCI). Sodium hydroxide is particu- 

negatively charged atomic group or ion to be bound with R. larly preferred. These sodium compounds may be used alone 

Next, these compounds are reacted at a high temperature and or in combination 

under a high pressure in the presence of water Such a Acceptable alcohols include, for example, monohydric 
reaction is referred to as hydrothermal synthesis. The tern- 10 a i coh ols such as me thanoI (CH 3 OH) and ethanol 

perature used m the present invention is 150 to 300° C. In (CH ,CH 2 OH) and polyhydric alcohols such as ethylene 

order to remove the surplus alkaline earth metal compound glycol ( H OCH 2 CH 2 OH), diethylene glycol [HO(CHJ 2 0 

remaining in the resulting reaction product, the reaction (CH 2 ) 2 OH] and glycerol (C 3 H 8 0 3 ). Ethylene glycol and 

product is pickled with an acid such as aceuc acid and then glycerol are particularly preferred. These alcohols may be 
rmsed with water to give a plate boehmite. is used alone or in combirjation . 

During the hydrothermal synthesis reaction, it is preferred Acceptable amines include, for example, triethanolamine 

that the reaction raw materials in the autoclave are not stirred [K(CH 2 CH 2 OH) 3 ], methylamine (CH 3 NH 2 ), diacylamine 

but are left to stand or are stirred at a low speed. The [ ( R C 0) 2 NH], triacylamine [(RCO) 3 N], cyclobexylamine 

boehmite can be controlled to have a plate shape by con- [C.H^NH^, hexamethylenetetramine (C 3 H 12 N 4 ), 
trolling the stirring step. 20 N „ etnylaniline ((c e H 5 NHC 2 H 5 ) and ethylenediaminetet- 

Meanwhile, the hydrothermal reaction may be carried out raacetic acid (EDTA). Triethanolamine is particularly pre- 

with the reaction raw materials being charged in a container ferred. It should be noted here that the R's in the above 

having a predetermined shape such as that of a honeycomb chemical formulae represent aikyl groups respectively, 

structure, and the resulting reaction product may be placed, These amines may be used alone or in combination, 

for example, on a support and subjected to calcination so 25 mixing molar ratio of at Ieast one ^ of compound 

that the product maintains its shape. Alternatively, the prod- selected from the alkaline earth metal compounds to alumi- 

uct obtained after the hydrothermal reaction may be packed Dum hydroxide is preferably 1:6 to 1:18, more preferably 1:6 

in a container having a predetermined shape such as that of t o 1:14, and still more preferably, 1:8 to 1:12. By setting the 

a honeycomb structure and, after removal of the reaction mo i ar ratio witnm the range ^ specified above, plate boe- 

product, which is molded into the predetermined shape of JU hmite can be manufactured efficiently, 

the container, it may be subjected to calcination According Xhe weight of wate r used is preferably two to twenty-four 

to the process as described above alumina blocks having a times> mofe preferably three to ten tim the we 4 t of 

predetermined shape can be manufactured, aluminum hydroxide. If the weight of water is leaf than 

Alkaline earth metal compounds usable as one of the 35 twice that of the aluminum hydroxide, there is not enough 
reaction raw materials here include hydroxides, oxides, water for hydrothermal synthesis of the reaction raw mate- 
chlorides, carbonates, sulfates, nitrates and phosphates of rials. Meanwhile, if the weight of water is more than 
alkaline earth metals including calcium, strontium or twenty-four times that of the aluminum hydroxide, the 
barium. Also, organic acid salts including acetates and amount of wasted water is increased, leading to high manu- 
formates of such alkaline earth metals are acceptable com- 4Q facturing cost and low plate boehmite productivity, 
pounds. Further, the alkaline earth metal compound may be xh e amount of sodium compound used is preferably in the 
a hydrate of such compounds, for example, barium amount of 0.05 to 10 wt %, more preferably, 0,1 to 5 wt % 
hydroxide-Shydrate, or Ba(OH) 2 -8H 2 0. In addition, these of the aluminum hydroxide. If the sodium compound is used 
alkaline earth metal compounds may be used alone or in within the above range, it exhibits adequate acceleration of 
combination. For example, when one kind of alkaline earth 45 the hydrothermal synthesis between the reaction raw mate- 
metal compound is used, a plate boehmite and a plate rials and the water. The amount of alcohol used is preferably 
alumina having a regular hexagonal or oblong hexagonal m the amount of 10 to 60 wt more preferably, 15 to 40 
shape can be obtained. ^ % ^ of the total amount Q f the water. The above range is 

As the aluminum hydroxide, that are waste by-products of preferred because the reaction product can be prevented 

a process for making anodized aluminum and the like may so fr° m growing into large particles which still having large 

be used. Further, water is essential as a reaction raw mate- specific surface areas. 

rial. Aqueous solutions of compounds generally referred to The amount of amine used is preferably in the amount of 

as "acids" including dilute hydrochloric acid, nitric acid and 1 to 50 wt %, more preferably, 5 to 30 wt % of the total 

acetic acid can be nonlimitatively used for the pickling weight of the water. The above range is preferred for 

treatment. 55 balancing acceleration of the hydrothermal synthesis of the 

In addition to the above reaction raw materials, additives reaction raw materials with restriction of the particle size 

may also be used. Such additives include sodium while still forming plates to increase the specific surface area 

compounds, alcohols and amines, preferably alcohols and of the reaction product. 

amines. These additives may be used alone or in combina- When the raw materials are to be stirred during the 

tion. When a sodium compound is used, that alkalinity in the 60 reaction, they are preferably stirred at a rate of 150 rprn or 

reaction raw materials can be adjusted depending on the less. More preferably, the reaction raw materials are not 

amount of the sodium compound added, so that solubility of stirred but are left to stand. If the reaction is carried out with 

aluminum hydroxide can be adjusted. Thus, hydrothermal stirring at a rate of 150 rpm or less, the reaction can be 

synthesis is accelerated. Further, when an alcohol is used, homogenized, and the reaction efficiency can be improved, 

the alcohol prevents the reaction product from a growing 65 If the reaction is carried out while the raw materials are still 

into large particles while yielding a reaction product having (without stirring), the reaction product is not in the form of 

a large specific surface area. The amines accelerate hydro- large particles but in the form of plates. 
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The temperature in the autoclave is preferably 150 to 300° 
C, more preferably, 170 to 220° C If the temperature is 
lower than 150° C., it is difficult to obtain the reaction 
product. If this temperature is higher than 300° C, produc- 
tivity is lowered, and the manufacturing cost is increased. 

The period of heating in the autoclave is preferably 4 to 
48 hours, more preferably 10 to 24 hours. The beating period 
is changed depending on whether the reaction is carried out 
with or without stirring and on the reaction temperature. A 
heating period of less than four hours cannot achieve suf- 
ficient control of the shape of the reaction product; whereas 
a heating period of more than 48 hours increases the 
manufacturing costs including the energy costs. 

The plate boehmite obtained through the above process 
has at least one kind of alkaline earth metal selected from 
calcium, strontium and barium being intercalated therein, 
usually in the form of an ion. The amount of the alkaline 
earth metal ion intercalated in the plate boehmite is about 
5% based on the total amount of alkaline earth metal 
contained in the alkaline earth metal compound used as a 
raw material. Here, "intercalation" refers to a state where 
molecules, atoms or ions are interposed between layers of a 
substance having a layer structure. 

Next, plate alumina (A1 2 0 3 ) contains as a major compo- 
nent a mixture of 9-alumina and 6-alumina to which a trace 
of alkaline earth metal is intercalated. Accordingly, the plate 
alumina is stable even at 1350° C, and its crystal form and 
specific surface area are maintained for an extended period. 
That is, the plate alumina is a material suitably used as a 
high-temperature catalyst carrier, a high-temperature- 
resistant lubricant and refractory. Particularly, the plate 
alumina can be used as a stable high-temperature catalyst 
carrier over an extended period under high-temperature 
conditions. This plate alumina can be obtained by calcina- 
tion of the above plate boehmite. The plate alumina obtained 
after calcination has the same shape as that of the plate 
boehmite and retains the plate form. Further, the aspect ratio 
of the thus obtained plate alumina is from 10 to 35, and the 
specific surface area thereof is 10 to 30 m 2 /g. The dimen- 
sions of plate alumina products are substantially uniform. 
Accordingly, if the plate alumina products are used as 
high-temperature catalyst carrier, pressure loss can be 
reduced, and efficient catalytic activity is exhibited. 
Therefore, the plate alumina is suitable as a catalyst carrier. 

Next, the method for manufacturing the plate alumina will 
be described. 

Plate alumina can be manufactured by calcination of the 
above plate boehmite, for example, in an electric oven at a 
temperature of 450 to 1500° C. The calcination temperature 
is preferably 450 to 1500° C, more preferably, 1100 to 
1400° C, If the calcination temperature is lower than 450° 
C, the boehmite cannot be calcined. Meanwhile, if the 
calcination temperature is higher than 1500° C, the manu- 
facturing costs, including the energy costs, increase. In 
addition, the plate alumina is sintered, or grows into 
granules, which unfavorably reduces the specific surface 
area. 

The calcination period is preferably 1 to 4 hours, more 
preferably, 1.5 to 3.5 hours. If the calcination period is less 
than 1 hour, calcination is insufficient, making it difficult to 
obtain plate alumina. Meanwhile, if the calcination period is 
more than 4 hours, the manufacturing costs including the 
energy costs increase. 

As described above, this embodiment has the following 
effects. 

The plate boehmite and the plate alumina in this embodi- 
ment have aspect ratios of from 10 to 35. Accordingly, they 
have large specific surface areas and improved activities. 
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While an ordinary boehmite undergoes an endothermic 
reaction at 550° C. when being converted into an alumina, 
the plate boehmite of this embodiment undergoes an endot- 
hermic reaction at a lower temperature of about 490 p C. 
5 Since flame-retardants are usually required to undergo 
endothermic reactions in the temperature range of 300 to 
500° C, this plate boehmite is suitable as a flame-retarding 
filler for plastics and is also suitable as a reinforcing mate- 
rial. 

to Further, the resulting. plate boehmite is suitable as a filler 
for braking materials. 

According to the method for manufacturing a plate boe- 
hmite of this embodiment, the reaction raw materials are 
subjected to a hydrothermal synthetic reaction, and the 

15 resulting product is treated with acid and rinsed with water. 
Thus, a highly active plate boehmite having a great specific 
surface area can be manufactured efficiently. 

The plate alumina of this embodiment contains, as a major 
component, a mixture of 0-alumina and 6-alumina. 
Accordingly, the plate alumina has a large specific surface 
area and improved activity. Further, the plate alumina has 
high heat resistance. Accordingly, the plate alumina is stable 
when used under high-temperature conditions over an 
extended period. 

According to the method for manufacturing a plate alu- 
mina of this embodiment, a highly active plate alumina 
having a large specific surface area can be manufactured 
efficiently by subjecting the plate boehmite to calcination. 

J0 Further, a plate alumina that is highly heat resistant and 
stable at a high temperature over an extended period can be 
manufactured easily. 

According to the methods for manufacturing a plate 
boehmite and a plate alumina of this embodiment, an 

35 aluminum hydroxide that is a waste by-product can be used 
as the aluminum hydroxide. Thus, such aluminum hydroxide 
can be effectively used as the reaction raw material, and 
problems of environmental pollution caused by such waste 
by-product can be solved. 
40 In the methods for manufacturing a plate boehmite and a 
plate alumina according to this embodiment, the use of one 
kind of alkaline earth metal compound can give a plate 
boehmite and a plate alumina, which have a regular or 
oblong hexagonal shape. 

45 EXAMPLES 

Examples based on the above embodiment will be 
described below. 

In Example 1, 337 g of barium hydroxide-8 hydrate, 1000 

50 g of aluminum hydroxide and 5,000 g of water were 
weighed. The weighed raw materials were mixed in an 
autoclave. Then, the internal pressure of the autoclave was 
increased, and the mixture was heated to 200° C. at a heating 
rate of 200° C./hour. The mixture was maintained under the 

55 same conditions for twelve hours to effect a hydrothermal 
reaction. In Example 1, the mixture was not stirred but was 
left to stand. 

Subsequently, after the reacted mixture was left to cool, 
the mixture was filtered to obtain a reaction product. The 

60 reaction product was subjected to a pickling treatment and 
then rinsed with water. This was followed by drying of the 
reaction product at 105° C. Thus, a plate boehmite was 
obtained. Further, the plate boehmite was heated at a rate of 
100° C./hour and calcined at 1350° C. for 3 hours to obtain 

65 a plate alumina. In Example 1, the molar ratio of the alkaline 
earth metal compound (barium hydroxide) to aluminum 
hydroxide was 8.3:100. 
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In the following Examples 2 to 20, the procedures in 
-Example 1 were repeated analogously with some exceptions 
which will mainly be described below. 

In Example 2, 225 g of barium hydroxide-8hydrate was 
used. 

In Example 3, 393 g of barium hydroxide -Shydrate was 
used. 

In Example 4, 2,000 g of water was used. 
In Example 5, 20,000 g of water was used. 
In Example 6, the mixture was heated at 150° C. 
In Example 7, the mixture was heated at 170° C. 
In Example 8, the mixture was heated for a period of 24 
hours. 

In Example 9, the plate boehmite was calcined at 1000° 

C. 

In Example 10, the plate boehmite was calcined at 1500° 

a 

In Example 11, the mixture was heated with stirring at 150 
rpm. 

In Example 12, 30 g of sodium hydroxide was admixed 
with the mixture, and the heating temperature of the result- 
ing mixture was changed to 170° C. 

In Example 13, the procedures of Example 12 were 
repeated analogously except that the sodium hydroxide was 
replaced with 30 g of sodium chloride. 

In Example 14, the procedures of Example 11 were 
repeated analogously, except that 100 g of triethanolamine 
was further added to the mixture in the autoclave and that the 
temperature of heating the resulting mixture was changed to 
170° C. 

In Example 15, the procedures of Example 14 were 
repeated analogously, except that 100 g of triethanolamine 
used in Example 14 was replaced with 250 g of glycerol. 

In Example 16, the procedures of Example 1 were 
repeated analogously except that 337 g of barium hydroxide 
was replaced with 562 g of barium acetate and the tempera- 
ture of heating the resulting mixture was changed to 170° C. 

In Example 17, the procedures of Example 16 were 
repeated analogously except that the 562 g of barium acetate 
used in Example 16 was replaced with 79 g of calcium 
hydroxide. 

In Example 18, the procedures of Example 16 were 
repeated analogously except that the 562 g of barium acetate 
used in Example 16 was replaced with 55 g of calcium 
hydroxide and 44 g of calcium sulfate. 

In Example 19, the procedures of Example 16 were 
repeated analogously except that the 562 g of barium acetate 
used in Example 16 was replaced with 75 g of calcium 
hydroxide and 6 g of calcium chloride. 

In Example 20, the procedures of Example 16 were 
repeated analogously except that the 562 g of barium acetate 
used in Example 16 was replaced with 283 g of strontium 
hydroxide -Shydrate . 

The physical properties of the plate boehmite and plate 
alumina products obtained in Examples 1 to 20 were tested. 
The results are as shown in Table 1, in which the unit for the 
major diameter is ftm and that for the specific surface area 
is m 2 /g. As the results in Table 1 show, the plate boehmite 
and plate alumina products obtained in Examples 1 to 20 had 
aspect ratios of from 10 to 35 and specific surface areas of 
10 to 30 m 2 /g. These values are greater than those in the 
prior art products. Further, these plate boehmite products 
had no problems when they were used as flame-retarding 
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fillers for plastics. Therefore, the plate boehmite products 
were suitable as flame-retarding fillers for plastics. In 
addition, since the plate alumina products retained the 
properties of the starting material plate boehmite products, 
5 they were suitable as a high-temperature catalyst carrier. 

Crystal faces of the plate boehmite obtained in Example 
16 were determined using an X-ray diflxactometer Table 2 
shows the relative intensity ratio of the diffracted X-rays on 
jQ each crystal face of the plate boehmite. The values of 
Control Example 1 were extracted from those of general 
boehmite described in "Joint Committee on Powder Diffrac- 
tion Standards" which is a data book of known substances. 
The relative intensity ratio means the height of each dif- 
fracted X-ray, provided that the height of the diffracted 
X-ray having the maximum intensity is 100. Incidentally, 
(020), (200) and (002) refer to crystal faces expressed by the 
crystal indices. 

As shown in Table 2, the relative intensity ratio at face 
20 (020) was great in the plate boehmite of Example 16 
compared with the general boehmite of Control Example 1, 
whereas those at faces (200) and (002) were small compared 
with those of Control Example 1. This result shows that 
atoms are present in a larger amount on face (020) than on 
25 faces (200) and (002). It can be understood from this result 
that this plate boehmite has a plate form obtained by 
anisotropic growth on face (020), 

Example 21 

30 In Example 21, plate boehmite products obtained in the 
same manner as in Example 16 were calcined at various 
temperatures. The calcination temperatures were 200° C, 
400° C, 600° C, 800° C, 1000° C, 1200° C, 1300° C, 
1350° C. and 1400° C. The plate boehmite products were 

35 calcined at the above temperatures respectively for one hour. 
An X-ray diffraction pattern obtained for each of the result- 
ing plate alumina products was determined using an X-ray 
diffractometen The crystal structure of each plate alumina 
product was analyzed based on the results of the determi- 

40 nation. The results are shown in FIG. 1. 

The abscissa in FIG. 1 represents angles of diffraction 
(20) of the diffracted X-rays, and the ordinate represents 
intensity of the diffracted X-rays. The mark V in FIG. 1 

45 indicates peaks characteristic to 0-alumina; whereas the 
mark □ indicates peaks characteristic to o-alumina. It was 
found from FIG. 1 that when the calcination temperature is 
400° C. or lower, the plate boehmite remains as such even 
after calcination to form no plate alumina. It was also found 

5Q that when the calcination temperature is 600° C. to 1000° C, 
plate alumina products containing y-alumina as a major 
component are formed. Meanwhile, it was found that when 
the calcination temperature is 1200° C, to 1400° C, plate 
alumina products, each containing a mixture of B-alumina 

55 and 6-alumina as a major component are formed. The ratio 
of 6-alumina to 6-alumina in the mixtures formed varies 
between 0:100 and 100:0 depending on the calcination 
temperature. For example, when calcination is carried out at 
1300 to 1350° C, the ratio of 6-alumina to o-alumina 

6Q becomes about 50:50, As described above, the composition 
of the plate alumina product to be obtained can be controlled 
by adjusting the calcination temperature. 

While embodiments and examples of the present inven- 
tion have been described with reference to the drawing and 
65 tables, the present invention is not to be limited to the details 
given herein, but may be modified within the scope of the 
appended claims and its equivalence. 
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What is claimed is: 

1. A method for manufacturing a plate boehmite, the 
method comprising: 

pressurizing raw materials including: 

an alkaline earth metal compound containing at least 
one kind of alkaline earth metal selected from the 
group consisting of calcium, strontium and barium; 

aluminum hydroxide; and 

water; 

heating the raw materials at a temperature of 150 to 300' 
C, wherein a reaction product including the plate 
boehmite is formed from the raw materials by this 
pressurizing and heating step; and 

removing a surplus alkaline earth metal compound 
remaining in the reaction product, wherein the step of 
removing the surplus alkaline earth metal compound 
comprises: 

treating the reaction product with an acid; and 
rinsing the thus created reaction product with water. 

2. The manufacturing method according to claim 1, 
wherein the plate boehmite has a plurality of layers, and ions 
of the alkaline earth metal are intercalated between these 
layers by the reaction. J 

3. The manufacturing method according to claim 1, 
wherein alkaline earth metal compound is at least one kind 
selected from hydroxides, oxides, chlorides, sulfates and 
organic acid salts. 

4. The manufacturing method according to claim 3, 
wherein the alkaline earth metal compound is an acetate. 

5. The manufacturing method according to claim 3, 
wherein only one kind of alkaline earth metal compound is 
used as the alkaline earth metal compound. 

6. A method for manufacturing a plate boehmite, the 
method comprising: 

pressurizing raw materials including: 

an alkaline earth metal compound containing at least 
one kind of alkaline earth metal selected from the 
group consisting of calcium, strontium and barium; 
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aluminum hydroxide; and 

water, wherein the raw material further contains as an 
additive a sodium compound, an alcohol or an 
amine; 

heating the raw materials at a temperature of 150 to 300° 
C, wherein a reaction product including the plate 
boehmite is formed from the raw materials by this 
pressurizing and heating step; and 
removing surplus alkaline earth metal compound remain- 
ing in the reaction product, the raw material further 
contains as an additive a sodium compound, an alcohol 
or an amine. 

7. A method for manufacturing a plate alumina, the 
method comprising:* 

pressurizing raw materials including: 

an alkaline earth metal compound containing at least 
one kind of alkaline earth metal selected from the 
group consisting of calcium, strontium and barium; 
aluminum hydroxide; and 
water; 

heating the raw materials at a temperature of 150 to 300° 
C. under pressure, the raw materials being reacted by 
the heating step to form a plate boehmite, a surplus 
alkaline earth metal compound being formed with the 
plate boehmite; 

removing the surplus alkaline earth metal conpound from 

the plate boehmite; and 
subjecting the plate boehmite to calcination at a tempera- 
ture of 450 to 1500° C, wherein the raw material 
further contains as an additive an alcohol or an amine. 

8. The manufacturing method according to claim 7 further 
comprising molding the plate boehmite into a predetermined 
shape. 

9. The manufacturing method according to claim 8, 
wherein the molding step includes packing the boehmite 
product into a container having a predetermined shape, 
followed by calcination. 

10. The manufacturing method according to claim 8, 
wherein the molding step is achieved by carrying out the 
reaction with the raw materials packed in a container having 
a predetermined shape. 

11. The manufacturing method according to claim 7, 
wherein the alkaline earth metal compound is at least one 
kind selected from hydroxides, oxides, chlorides, sulfates 
and organic acid salts. 

12. The manufacturing method according to claim 7, 
wherein the plate boehmite has a plate form and also has a 
plurality of layers, and ions of the alkaline earth metal are 
intercalated between these layers by the reaction, 

13. The manufacturing method according to claim 7, 
wherein only one kind of alkaline earth metal compound is 
used as the alkaline earth metal compound. 

14. The manufacturing method according to claim 7, 
wherein the composition of the plate boehmite can be 
changed by adjusting the temperature in the calcination step. 

15. The manufacturing method according to claim 14, 
wherein the temperature in the calcination step is set to 500 
to 1000° C. to give a plate alumina product containing 
y-alumina as a major component. 

16. The manufacturing method according to claim 14, 
wherein the temperature in the calcination step is set to 1200 
to 1400° C. to give a plate alumina product containing a 

65 mixture of 9-alumina and 6-alumina as a major component. 
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